Objective: To evaluate the association of psychological, biological, social, and familial characteristics and eating disorders symptomatology in 13-year-old Portuguese adolescents.
Results: After using multiple regression analyses, body mass index (calculated as weight in kilograms divided by height in meters squared) and depressive symptomatology for both sexes were positively associated with eating disorder symptomatology evaluated by the 3 core EDI subscales (drive for thinness, bulimia, body dissatisfaction). Parents' education had a significant positive effect on girls' drive for thinness and body dissatisfaction scores and a significant negative effect in boys' bulimia and body dissatisfaction scores.
Conclusions:
Higher body mass index and higher depressive symptomatology were associated with more severe eating disorder symptomatology in both sexes. A sex effect on the association between socioeconomic status and eating disorder symptomatology was found; girls with higher socioeconomic status and boys with lower socioeconomic status presented more eating disorder symptomatology.
Arch Pediatr Adolesc Med. 2008; 162(12) : [1126] [1127] [1128] [1129] [1130] [1131] [1132] I N THE PREVIOUS DECADE, THE prevalence of eating disorders has progressively increased, whereas the severity of observed cases has progressively decreased. 1 The substantial number of subclinical cases as well as the high prevalence of intermediate forms of dieting and eating concerns led to the continuum hypothesis that is defended by several authors. [1] [2] [3] According to this hypothesis, eating disorders lie on a continuum ranging from normal eating to full-syndrome eating disorders. Studies regarding prevalence usually focus on the full-syndrome eating disorders, but less severe forms of eating disorders are believed to affect a large number of individuals, especially adolescent girls. 4 According to the continuum hypothesis, subclinical levels of eating disorders differ only by degree. Those who exhibit subclinical eating disorders are considered at risk of developing full-syndrome eating disorders 2, 4, 5 ; early recognition and swift treatment is imperative. 6 This highlights the importance of studying the problem before the development of a full-blown disorder. In this context, it is essential to perform population-based studies that usually use self-reporting scales. High scores do not necessarily indicate a severe eating disorder; however, these scales can be useful to identify subjects at a subclinical level. 7, 8 Biological, social, familial, and psychological factors seem to be associated with eating disorders. Overweight has been studied as a cause of body dissatisfaction and eating disorders, 9, 10 and evidence suggests that the normative body fat increase associated with the onset of pubescence may predispose girls to eating disorders. 10 Moreover, high social class was typically associated with eating disorders, especially anorexia nervosa. 11 Familial and parental characteristics also have been considered significant in the development of eating disorders. Literature shows that a family's concern for weight and shape can contribute to a climate for eating disorders 12 and parental modeling is correlated with weight-loss attempts and body esteem of the children. 13 Considering psychological factors, depression and eating disorders, as clinical problems, are strongly associated. 14, 15 Although all of these potential determinants have been studied, conflicting results are found in the literature and more research is needed to clarify the associations between these determinants and eating disorders. Furthermore, the main body of research concerns bulimia nervosa and anorexia nervosa, which occur mainly in adolescence and late adolescence; there still is a lack of research concerning the determinant factors of milder forms of eating disorders that occur at younger ages. The aim of the present study was to evaluate the association of psychological, biological, social, and familial characteristics with eating disorder symptomatology in 13-yearold Portuguese adolescents.
METHODS

PARTICIPANTS
Participants were evaluated in 2003 during the assembly of a cohort of urban adolescents born in 1990 enrolled at schools in Porto, Portugal, known by the acronym EPITeen (Epidemiological Investigation of Teenagers Health in Porto) and previously described in detail. 16 The EPITeen study was approved by the ethics committee of the São João University Hospital and by Direcção Regional de Educação do Norte, the official entity that provides general orientation and regional policies for all schools in Porto. Policies and procedures were developed to guarantee data confidentiality and protection and written informed consent was obtained both from the adolescents and their parents or legal guardians.
In Portugal, education is compulsory by law for 13-yearold adolescents, making schools an ideal sampling setting. The executive boards of every Porto school attended by 13-yearold adolescents (27 public and 24 private) were contacted; all public schools and 19 private schools (79%) agreed to participate.
We identified 2788 eligible adolescents (2126 in public and 662 in private schools). Forty-four (1.6%) could not be reached (missing classes during the study period) and 582 (20.9%) did not return signed consent forms and were considered refusals. This resulted in a 77.5% overall proportion of participation, similar in public and private schools (77.9% vs 77.0%; P=.71), with 2161 students providing information for at least part of the proposed assessment.
In addition, 125 (4.5%) were excluded because of no information on key variables for this work (Eating Disorders Inventory [EDI] 
MEASURES
The baseline evaluation comprised 2 self-administered questionnaires and a physical examination. Physical examinations were performed at school between 8AM and 10AM by a team of experienced nurses, nutritionists, and doctors. One questionnaire was completed at home and another was completed at school immediately before physical examination during the field team visit.
ADOLESCENT INFORMATION
At school, adolescents completed a general questionnaire comprising information on health-related behaviors. As part of this questionnaire, adolescents completed the EDI 17 and the Beck Depression Inventory, Second Edition (BDI-II). 18 The EDI is a self-report instrument designed to measure psychological and behavioral traits associated with eating disorders. 17 It has 64 items divided into 8 subscales. Three core subscales assess attitudes and behaviors toward weight, eating, and body shape (drive for thinness, bulimia, body dissatisfaction) and the other 5 subscales measure general psychological features associated with, but not unique to, eating disorders (ineffectiveness, perfection, interpersonal distrust, interoceptive awareness, maturity fears). On a 6-point Likert scale, individuals indicate how each item applies to them, from "always" to "never." Scores are then weighted from 0 to 3, higher scores indicating worse symptomatology. Subscale scores are the sum of all items for that particular subscale.
The EDI is a widely used instrument with good psychometric properties, 9, 19 and the 3 core subscales also presented good psychometric properties when used with 13-year-old Portuguese adolescents. 20 The BDI-II 18 is a 21-item self-report scale that assesses the severity of current (past 2 weeks) depressive symptoms and has shown good psychometric characteristics. 18 Each item is rated on a 4-point scale from 0 to 3. The total score can range from 0 to 63, with higher scores reflecting more severe depression. The following cut-off score guidelines were pointed out 18 : 0 to 13, minimal depression; 14 to 19, mild depression; 20 to 28, moderate depression; and 29 to 63, severe depression. The BDI-II was previously validated in a Portuguese adolescent population, being considered an adequate measure of depressive symptoms in adolescents, and 13 was the cut-off indicated to define adolescents presenting depressive problems. 21 The EDI subscale scores and BDI-II scores were only computed when the questionnaires had more than two-thirds of the items answered. In that case, any missing values were replaced with the mean score presented by the adolescent in each particular EDI subscale or BDI-II scale.
Anthropometrics were obtained at school with the subject in light indoor clothes and no shoes. Weight was measured using a digital Tanita scale (Tanita Corporation, Tokyo, Japan) in kilograms to the nearest tenth and height was measured in centimeters to the nearest tenth using a portable stadiometer. Body mass index (BMI; calculated as weight in kilograms divided by height in meters squared) was classified according to the agespecific percentiles developed by the United States Centers for Disease Control and Prevention 22 as at risk of overweight (BMI between the 85th and the 95th percentile) and overweight (BMI above the 95th percentile). Because there were no physical conditions at school to assure the privacy needed to evaluate adolescents' pubertal development according to Tanner criteria, 23 age at menarche was recorded as a pubertal development indicator for girls.
PARENT INFORMATION
Through the home questionnaire, parents were asked to report the number of completed years of education, clinical information (namely previous diagnosis of depression), current height and weight, and desired weight.
Adolescents were classified, taking into account the parent with a higher level of education, and this information was used as a proxy for socioeconomic status. Exposure to parental depression was considered when at least 1 parent reported depression. Parental BMI was computed based on self-reported . 24 An indirect measure of body weight satisfaction was used, subtracting desired weight from the current self-reported weight. If the difference between current and desired weight was more than 2 kg, parents were classified as dissatisfied.
DATA ANALYSIS
Separate analyses were performed for boys and girls. Scores of EDI subscaleswerecomparedusingtheMann-WhitneyUtestorKruskalWallis test because the data were not normally distributed.
To evaluate the association between psychological, biological, social, and familial characteristics and eating disorder symptomatology, simple linear regression was used. Drive for thinness, bulimia, and body dissatisfaction were the dependent variables, and type of school (public vs private), grade at school, age at menarche, BMI, depressive symptomatology, parents' education, mothers' and fathers' BMI (all as continuous variables), parents' depression (none vs at least 1), and mothers' and fathers' body-weight satisfaction (satisfied vs dissatisfied) were entered as independent variables. In the final model, multiple linear regression was used. Type of school, grade at school, age at menarche, BMI, depressive symptomatology, and parents' education were considered as potential confounders. Owing to the nonnormal distribution, a bootstrap method 25 was applied to resample and confirm the reliability of the 95% confidence intervals (CI) obtained from the full data set.
Statistical analyses were performed using SPSS version 14.0 (SPSS Inc, Chicago, Illinois) except for bootstrap analysis which was performed using R software version 8.0 (R Foundation, Vienna, Austria).
RESULTS
Sample characteristics are presented separately for boys and girls in Table 1 . Boys' and girls' mean EDI subscale scores are compared in Table 2 . Girls presented significantly higher mean scores than boys on the drive for thinness (4.84 vs 2.61; PϽ .001), body dissatisfaction (7.63 vs 4.47; P Ͻ .001), and ineffectiveness (3.85 vs 2.72; P Ͻ .001) subscales. Boys presented significantly higher mean scores on the perfectionism (6.90 vs 5.66; PϽ.001) and maturity fears (7.12 vs 6.44; PϽ .001) subscales. Table 3 presents the 3 core EDI subscale mean scores according to adolescent characteristics. Adolescents in the lower school years with higher BMI and worst depressive symptomatology whose mothers had higher BMI and were dissatisfied with their own weight presented higher drive-for-thinness scores. Additionally, girls with an early age at menarche presented significantly higher mean scores in this subscale. Boys whose parents had less education and whose fathers had higher BMI and were dissatisfied with their own weight also scored higher in this subscale.
Adolescents who attended public schools, were in the lower school years, and presented the worst depressive symptomatology scored higher in the bulimia subscale. Additionally boys whose parents had less formal education also presented significantly higher scores in this subscale. Adolescents with higher BMI and the worst depressive symptomatology whose mothers and fathers had higher BMI and whose mothers were dissatisfied with their own weight presented significantly higher mean scores on the body dissatisfaction subscale. Girls with an early age at menarche also presented significantly higher mean scores. Boys who attended public schools and were in the lower school years whose parents had a lower level of formal education also presented significantly higher scores in this subscale.
Despite the results shown in Table 3 reflecting an effect of different variables in each of the 3 subscales, a common model was chosen for multivariate analysis. No multicollinearity was found between independent variables. Table 4 presents crude and adjusted coefficients and 95% CI for boys and girls with the 3 core EDI subscales as dependent variables in linear multiple regression analysis. For drive-for-thinness scores for girls and boys, respectively, BMI (␤=0.55; 95% CI,0.46-0.65 and ␤=0.36; 95% CI, 0.30-0.42) and depressive symptomatology (␤=0.22; 95% CI,0.18-0.26 and ␤ =0.10; 95% CI,0.06-0.14) remained significantly and positively associated. For boys, grade in school (␤=−0.89; 95% CI,−1.24 to −0.54) presented a significant inverse relation with drive-forthinness score but, for girls, parents' education (␤=0.10; 95% CI,0.02-0.17) had a significant positive effect in this subscale.
For both girls and boys, respectively, depression symptomatology (␤=0.08; 95% CI,0.06-0.10 and ␤=0.11; 95% CI,0.08-0.15) had a significant positive association with bulimia, and grade in school (␤=−0.71; 95% CI,−1.02 to −0.40 and ␤ = −0.80; 95% CI, −1.12 to −0.47) presented significant negative association with this subscale. Additionally, for boys, parents' education (␤=−0.07; 95% CI,−0.12 to −0.02) had a significant negative effect in this subscale. Abbreviations: BMI, body mass index (calculated as weight in kilograms divided by height in meters squared); CI, confidence interval; EDI, Eating Disorders Inventory.
a Coefficient estimates adjusted for type of school to grade at school to age at menarche to BMI to depressive symptomatology and parents' education.
(REPRINTED) ARCH PEDIATR ADOLESC MED/ VOL 162 (NO. 12), DEC 2008 Body mass index (␤ = 0.94; 95% CI, 0.82-1.05 and ␤ = 0.61; 95% CI, 0.52-0.70) and depressive symptomatology (␤ = 0.30; 95% CI, 0.25-0.35 and ␤ = 0.19; 95% CI,0.13-0.25) were positively associated with body dissatisfaction score for girls and boys, respectively. Parents' education (␤ = −0.11; 95% CI, −0.19 to −0.03) had a negative effect on boys' body dissatisfaction scores but had a positive significant effect on girls' scores (␤=0.10; 95% CI,0.00-0.19).
COMMENT
Consistent with previous studies, [26] [27] [28] [29] our results showed that BMI was associated with eating disorder symptomatology. In the present study, in both sexes, as BMI increased, concern with dieting and weight (drive for thinness) and dissatisfaction with the overall shape of the body or with body parts (body dissatisfaction) also increased.
The association between depressive and eating disorders symptomatology found in the present study has also been previously reported for adolescents. 10, [29] [30] [31] [32] In both girls and boys, we observed that depressive symptoms were positively associated with the subscales drive for thinness (concern about dieting and losing weight), bulimia (a tendency toward uncontrollable voracity and negative feelings associated with eating), and body dissatisfaction (dissatisfaction with body shape).
Also in accordance with previous research, 33,34 age at menarche was not found to be a significant determinant of eating disorder symptomatology. However, we must consider that we had relied only on age at menarche as a pubertal development indicator for girls, which could be a methodological limitation when interpreting our results.
Research about the association between socioeconomic status and eating disorders has generated conflicting results. In the present study, a significant inverse association between parental education and eating disorder symptomatology was found for boys. For girls, parental education was positively related with eating disorders symptomatology.
There is general consensus by most, but not all, investigators that the prevalence of eating disorders is higher in those of higher socioeconomic status. A reverse relation between eating disorders and socioeconomic status was also demonstrated by several studies. 11, 26, 35 It is difficult to compare our results with other studies because most of them comprise only girls and use different methodologies to evaluate eating disorder symptomatology or socioeconomic status. Our study comprised girls and boys and it is rational to expect that there is a sex effect on the association between socioeconomic status and eating disorder symptomatology. Eating disorders are particularly prevalent in girls, and in 13-yearold Portuguese girls we hypothesize that this kind of symptomatology is still associated with elites (persons enjoying superior social or economic status) and that parents with higher education mediate attitudes that contribute to the development of eating disorder symptomatology. In boys, higher scores may be related to a global psychological impairment usually associated with lower socioeconomic status.
Besides parental education, academic performance and the type of school were considered. Poor academic performance is known to be associated with lower social class, 36 although we believe that in our sample this variable and parents' education do not measure equally. Independent of parents' education, for boys, the grade attended by the adolescent also presented a negative association with 2 of the 3 EDI subscales and, for girls, the grade attended had a significant negative effect only in the bulimia subscale score. The type of school did not present any significant association in boys or girls.
After adjustment, no relation was found between parents' BMI, depression, or body weight dissatisfaction and children's eating disorders in the present study.
This study was conducted with a large sample of 13-year-old adolescents. School education is compulsory in Portugal until 15 years of age and it is expected that all the adolescents born in 1990 were attending school; however, 22.4% of the adolescents were not evaluated (did not attend classes or did not return the consent form signed). In addition, adolescents who did not complete the EDI (1.6%) were excluded from analysis. Adolescents who completed the EDI had better academic performance (7.6 vs 7.2 years of school; PϽ .001) and had parents with higher levels of formal education (10.4 vs 9.0 years of school; P Ͻ .001). Although these differences reached statistical significance, the adolescents who did not complete the EDI were small in number and we believe that the results were not biased. Furthermore, no significant differences were found regarding the other variables analyzed.
The cross-sectional nature of this study limits the ability to determine temporal relations and only by following up this cohort will it be possible to determine the real effect of the exposures. However, we believe that, particularly for parents' characteristics (except parents' depression), the results were not affected by reverse causality.
In spite of the discussed limitations, this study identifies factors related to eating disorder symptomatology in a large sample comprising young girls and boys from a nonclinical population, a major strength of the study. The findings of this study are important to consolidate the existing knowledge concerning girls and add new knowledge concerning boys. 
